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Rasvedika i okhrana nedr (2),

QUESTIONS OF TRE YTVCRMOLOGY OF MINERAL RESOURCES

IN PRO3S™ICTING FPOR DEPOSITS

Rasvedia { Okhrana MNedr N. A, Rygeles
cting - ’

servatior of Natural

Resources), ¥o 2?2, Febrwary

1956, Moscow, Pages 23-28

The need of the technological stud) of mireral resourves ia
prospeciing for derosits is wicely known. Impo-tant teolmol-zical
properties which often detarmine the indusirial valws of the
mineral resource depend on the mineral forms in which the useful
ingrediernt is found, on the textural and structur 1 singularities
of the ore. These rroperti-s cannot be established by the data

of chexical analysis.

Tia lack of knowledge of the technical propertiecs of a
ainsral rax material is sometimes the source of big mistakes in
the preliz mary evalustion of a deposit and asrecially in deter-
mining the extent and direction of deta’led geolozical sexploratory

works,

In "2is comection, the investigation of the technological
properties . f mineral resources and thefr technological evaluation
must be t~ -erded as an inaliensdble part of the sgeolocical

explorstor speratioms in the esse of every daposit.

The. - theses are at present perfectly clear to a wide

STAT

circle in the geological s~rvice and do not need adc.tional sudstan-

tlatirn, Yorkers of the -~ecloical service are properly orisnted
by the question about heightened attentiom regarding the teoh-
nological study of ainersl resources in prospecting for ueposits
-~ & quastion wrich has Leen reised in the pages of the magasine
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In prastiee the geclogist who organises the tecanolezical
stady of the aineral resources fo— which he iz survexing has %o
Jeviow the foliowing. (1) At what stage o the prospecting operativns
is it necessary to begin the technological sampling o° the ore of the
given de:osit?; (2) what mu.t be the content an. extant of the
teohnological in estigations?; (3) how and in what quantity should
specimens bDe selected for technological testing in comnection with
ths degres of the prospecting, the de osisls singularities, exposed

varieties of ore, and content of ths technologzioal tests?

An incorrent solution of each of these problems will laead

to mistakes in the technolozical stady of the mineral res urces of

new derosits.

In the present article we will dwell on the first ~f thase
problems, Its solution can be found only on the basis of correct
accounting of the concrete singularities of tha2 deposit, the type
of minera) resource, and the s:ate of the technolozy of its con-
ocentratinn and processing. Tecimological tests are usually
bagun in the period of dntailed prospecting for the deposit: shis

does not always prove correct,

As a rule it is necessary to proceed from the position that
technological tests which conform in detail to the acsgree to whieh
the derosit has bsen subjected to prospectin and to tl.e properties
of the mineral resource must be compl-tad at each estimate of
reserves, which closes a cdafinite stage of zeological prospecting
orerations. If prospecting work and technological tests dring
1o 1izht several types of ore wrich require various systems of
concentration or treatment, the reserves of wrieh are confirmed
separately, then the data of the technolc.ical investigoti ns

must be at the disposal of the prospsctor considerably earlier -

~
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at the period of sampling she deposit and estimatiag She reserves.

If the indestr'al value of the mimersl resource is mot
nfn;iinuuy olear (e,g., & kind of raw material not yst processed
by industry, ore with a low content of the mineral imgredient,
or others), then its technological svaluation must be known to the
prospector still earlier =- at the stags of prelimipary nrvqinj,
sn that a correct idea of the industrial valus of the dspesit nay.
be more rapidly obtaimed.

Study of the teshnological properties of a mineral resomree,
which are found in complex dependence on its genetic anc texturale
structural peculiarities, cannot always be limited to standard
tests. In the metiodolosical approach, technoloszical investigations
are -ery “ar removed from chemical anal.ses, in which for every
fngredient bein: determined several standard methods can be created,
o moing the main mass f the mineral complexes being analysed,
the finenass of zrinding the ore before concentrat.on, the systems
ol ore concentration, roagent conditicns of flotaticn == tnese
seldcm coinci:e for separate ores. They mu.. be selected experi-

wentally on the basis of the analysis of many facts.

Tests of ore separabilit , for evample, usually entail the
sxperimental study of several methods of comcentration anu the effect
of many factors on its indices. They are often accompanied by
lubor-consuming methodnlogical investigations. The metallurgical

tests are also often extremsly complex,

But when should ths technological tests be started? Of course
tre sooner, tha better, When the geolocist learns of the technological
charactaristic of the ore, in accordance with the degree of discovery

by proapacting opsrations of imdustrial y-important quantities of

-3-
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seperate varieties of a mimeral resource at vepsrats sestions aand
levels of the de.osit, he can more substantially, rapidly, and
scondbmically conduct the prospecting operations, can betser prepare
the reserves of the deposit for which he has prospected Hr confir-
wstion in acoordance with instructions on the classification of

reserves,

The ocomplsx work of the geological prospecting party or expe-
2 tion and the concentration or technological laboratory -- this
represents the best form of organising reclozical explorations, at
the t!me oreating the necessar conditions for the most rapid
and inexpensivs prospecting of deposits, for positive technologicsl
evaluation of the resultant reserves, and for the most rapid full

confimation of resosrves.

Undsr such orgsnization of operstions, the technological type
of the mineral resource which r:quires separate estimating m be : -
established opportunsly. FExpencditures in time can be curtailed ',
in prospecting for those mineral rescurces or t eir types, the

tectnological prorertiss of which prove unsatis“ actory.

The best organirational form of such compler wark of the
geolcrical prospscting party or expedition and the concentration
or technological laborstory has already been mads manifest by the
experience of ths geological service. The presence of proper
concentration ani tectmolosical laboratories that work unifiedly
with geolovical prospecting partiss and expeditions in the system
of territorial zeoclogical administrations wakes possible the successful
solution of this probvlem, The experiencs of the work of a con=
centration liboratory and a labaratory of nonore ainerals of the
Ural geological administration (1, L) confirms the correctness of

avch a fors o th- organization of technolovical teats.

- L -
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In {%s decrees the Niniatry of Osology and Comservation of
Nasurel Besources USSR has s~t & time for organising hchmlégicd )
lsboratories in th~ territorial geological adriuistraticns,
Fowever, the rate of realising these declsions i3 inadequate.
‘Apparently, in tha local centers tendencies are still not yet
overcome at some places to consider that the technological study
of mineral rescurces is a matter complicated .in metlodologlic and
orranisational reapects, snd that it i3 best to assign 1% to some
kind of specialiszsed i{nstitute: Mekhanodr, Uralmekhanodr, YIMS, etc.

The pcrversity of such tendancies in the presence of the

aver-groving volume o~ geological prospecting is clear. The

larger the portion of technolocical taats assigned to the institutes,
the nore A icult it 1s to secure their fulfillment without delay.
This has a nezative effect on the times of preparing reservas for
oonfimmation. In practice many geological prospecting pavties and
expeditions at present do not yet have their own laborstory .as«s.
The technological testing has to be included in the thematic plan

of the institutes.

Nov, when is it imaxpedient but extremely necessary to
bezin without further delay tecinological imvestizati-ns?

The basic Tactor that determines the choice of the time for
the beginning of technological tests is, in these conditions, the
degree to which industry has mastered the mineral resource being

prospacted for.

The simplest case is th- prospecting for a mineral resourve,
the tachnology of comcentration &xi proce.aing of which has oeen
mastered by industry. ZXxsmples of such a raw matsrial are rich
magnetite ores treated without concentration; eocarsely dissiminated

cass‘terite ores; large and medium grained quarts-fluorite ores;

-5-

T —s

S
Sanitized Copy Approved for Release 2011/06/08 : CIA-RDP81 -00280R001 300170006-5 e o~ T Sy :




Sanitized Copy Approved for Release 2011/06/08 : CIA-RDP81-00280R001300170006-5

phesphorus, sulfar and silicon limestomos conditi-aed in content;

dissiainated sulphide copper ores wiih condivi: As(. content of masil, sig.

In this case -- which is simplest for the prospector -- the
technological tssts can be started in the sta ¢ of cetailed pros-
pecting for the de:osis, The task of the technological tests from
their very firet stage must be technological evalustion - evaluation
of separabilit: for ores to be concentrated; evaluation of metallic,
cersmic, and other propsriies of ore and rock that are not subject

to concentration.

Por confimation of the reserves of certain mineral resources
of this group (Cate;ory 61) the instructions of the Ministry of
eology and Conservation of Natural Resources allow ar evaluation
o their quality without 2xperimental work, by analogy with expiored

lbposits .

The pros-ecting for a new type of mineral raw material, the
concentration and processing of which has not yst been mastered
by indus'ry, is another case. 3uch a task can arise in connection
with the discovery of lirge reserves of a kind of mineral raw
naterial new to industry, when at the same time reserves of a
nastered raw aaterial a~e short in a given district or in the
country as a whole, Sometimes the need to utilise new aineral
foms of various nineral componsnts arises in the complex character
07 the ore in vhich are found sids by side mistered types of
mineral rav materials and contents of other mineral components worthy

of attention in foras of deposits not yet mastered.

Tin ores, in vhich the tin is confined in stannin, can be
ci ed as 2n exampla, Concentration of them in order to obtain

stannin concentrates and the metallurgical wrking of the iatter
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have rot yet beon mastered by indusiry. It is spproximately the
same Iin the case of ores that ocontein beryllium in the forwm of

phenscite, otc.

Ths achmological investigation of mineral resourcves notd
yot mastervd by indwstry must be started very early, e.g., &3 soon
as 1t 13 found (1f only in consequsnce of the prospecting operations)
trat the reserves of such resources in the given deposit are
suifioiently large. This is necessary in order to detormine the
axpediency of commencing prospecting operations, and also the

extent and tempo of such operations,

Tre tasks of technological investigations in this very
complex case are sonevhat diffe ent than in the first instancs.
T-k'ng into acconnt the cond ¢:ons of the given deposit, it nust
be ascertained wheth-r it is tucinically possidle and economically
expedient to utilize the pew kind of mineral raw material, Only ¥
on the basis of timely »-eliminary technological and sconomical
svaluation and the data of the prospecting operatisns can the
queation of the exedisncy, direction, and sxtent of the <eological

prospecting operations be correctly solwd.

These 2 cases can be considered extreme in the ragtice of
greclogical prospecting work. There is also s number of inter-

“ediate-type cases.

For exsaple, the deposit of a mastered mineral rescurce is
eing prospected for. Fowever, in view of the complexity of its
substantive camposition or the poorness of the mimeral ingredisns

1ts concentration or chamicometal urgical processing can be so
conp.icated or expensive that without experimental stndy it is
innossible to establish whether industrial use of the deposit s

expedignt.
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BExam. .¢ 0f such crer +w ‘hs orss of the uwsual composificnm,
" wat with fine dissominatedness of mineral resourees or wit™ low
cmfon\. of them: lead-coppar-sinc oruvs itard to ccnosntrate, calcito-
floarits araz sith sonsionrs-le :ontsat of cnrboru..es, iron ores
" aontaining apatite, titano-magnetite ores with an inadequate

écnt.ont or titanium, etc.

The technological study of such ores must already bezin
in the sta'e of thr proliminary, or at the baginning of the detailed
prospecting. The task of the investigation must be the working
out of & system of concentrs’!-n or processing of the maineral
resource and the determininy of the tachnical economical indices

of these procesaes,

Concentrates of a definite mineral resource, conditimed
in contem of mineral ingredients and noxious :mpuritiss, have been
mastered b, industvy. Howsver, the ores of the deposit being
prospected for are characterized by a mineral complex, concentration
of which has not been mastered. For exmpls, barite and hematite
are coantained in fluorite ore; cr fluvorite, berylliuam, and turmalin
are contained in t'‘n ore, The n-rking out of s system of ocon-
centrating orves wii. a new mineral complex {s more involved and
require: a larger volume of tests than is the cnse of ores of a

nasterei aompositi-n,

Upon eoncentration, ores render concentrates whioh in
part do not meet the establis hed conditions (new impurities or speeial
rhysical pru ertie* : shes ite concentrate contains more
phosphorus .an 1. s-ould; mors silica appears in magnesite con-
centrate fr » talc-aungnesite v ks than iz estadblished for 14§ by
tec'nical standards.

~
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And in these cases the technological tests must be started
at the beginning of detalled, or even in the stage of preliminary

pronpecting.

The influence of the degres %o which a mineral raw material
has been mastersd op the determination of the time for begi. .ing
tho technolorical tests is shown schematically in the following

table.
[See table on page 10]

As follows from the foregoing, for a sound solution of the
orohlea of when the technological investigations of minsral resources

bsicg prospected for must begin, it is essantial to knows

(1) the technical demands that varius branches of industry
make in regard to the raw material under survey and i 4 concentrates
with resprct tc contant of mineral ingredient, noxious impurities,
granulometric com osi  icn, moisture content, and otrer conditicn.ng

properties;

(2) the mine-s ogloal characteristie, quentitative distri-
bution of the miper: ingredient in mineral (orms, the character
of tho dissenminaisdn .3 of mineral resources and empty rock, the
toxtural-structural ° ngulariti-s of ores, the chemical composition

of the main varieties of oresj

(3} the methods of concentratiom and chemic~—metallurgical
prvessing of the m'neral resource being prospected for and also
the effect on the indices of the concentration and proosasing of

posaible imcuritiss arcd o“ the ore's physical properties;

{L) the dezree to which induatry has mastered the methods of
concentration and chemiocal, metallurgical, or mechanical processing of the

minural resource, and also the results of ressgrch work in this fisld.

-9-
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CHART OF DFFENDENCE OF BEGIXMIYG OF T CYNCIOT CAL T#STS CN TRt OEGRFE TC WHICH A GIVER

I OF MINERAL RAW MATERTAL HAS B-EI MASTERED

Characteristic of the mineral

resource

Tcchnology of concentration and processsing
mastered by industry

Technology of cencentration and processing
mstered, tut system of concentration or

. processing is complex or cxpensive

5

' Tcchnology of conoentration is not mastered
by industry
Teotnology of conoentrstion is mastared, bmt
processing of conoentrates or mineral resource
(4f 1t 1z not comoentrated) has not been
mstered by industry
Teo'no ogy of comsentration and procesaing has not
been mastered ty industry

The stage of prospecting cperatiors

not la er than which technolocical
tests must be started

Detailed rrospecting

Baginning of detailed ar
preliminary prospecting

Prelixinary or beginidng of
d tailed rospecting

Prelirminary or begimning of
detailed prospecting

Fxpl-ratory prospeoting or
jeclidinery swvoying work

a
v
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Taskyof the first stage of the
techmologicsl tests

Technological evalmtion of the wineyel
resource

Woridng cut of a raticnal systam of som-
cemtration or processing. Determimtion of
technical-economic indisus of concentration
and processing

To et cond tf oncd concentrates wi th screptatle
techmical-rconadc indiguz

System of processing the minmral resourne ar
its comsentrates with cu.aged conditions.
Obtaiming of technical-esonondc indigss

Preliminary technological nd ~oonowis
eva uation of the new idnd of minmre)l
rew matorial ot
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e geolagist ean odtain a portion of the necessary data
irrespective of the degree to whiech the deposit has been subjected
to prospecting and study, although serious work on his part s
required, desiradly in comsultation with ths concentrator, metallur-

xisy, or cerasic expers.

In this r.sp-ct, the geologist can be greatly aided by
fapiliarit. with the appropriste isauves of the serles of mamusls

of VIM3: Trebovaniya promyshlennosti k kachestvu mineral'ogo
syr'ys [Demands of Industry on the Quality of tins Mineral ‘aw

Material) (5). Useful da.a can be extra:ted by the geologist from
Ahe general manuals of Mitrofanov (3), Sidoro- (L), and Rygeles (6)

and also from special literature.

Appropriate material must be collectsd, aystenatised, a4
Jeneralised during th~ drawing up of the project of mrospecting
opsrations, Hows-er, a large part of tos data essential %o the
reolorist for solution of the question regardinc the time to begin
the technolorical tests can be ascertained only during concrete
7e0lo- ico—eineralogical study of the derosit and the chexico-~

nineralogical study of the ainsral resourove.

Somet intes the complete chemico-mineralogical investigation
of mineral resources is complex and prolonged., This can result in
a condi{tion in which the geoloxical surveyor finds himself without
sufficient data for opportune solution of the problem of when it

is agtually neocessar: to begin the technological tests.

In this case the problem should Le solved by cod)uunj the
chenico-mnineralozical and technolo-ical investigation of tte -ainerel
resources. 7This means t)at the technological investigation has to
begin imuediatel a"ter reserves of industrial scale have beea found,

cuu
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| withont .vaiting uniil the chemicel and mimsralsgiesl investigatisn
arvabes fLw bases for solufion 57 % DProblem of Then it s z-iually

neoessary to berin the technolorical tests.

3uch combined operation is most feasible and most couvenient,
a3 the experisence of separate laboratories shows (1, i) in the
forego!ng case, when the territorial ceological adminmistration,
party, or axpedition which is prosrecting ror the de osit, has
in its comros!tion concentrating, chemico-astallurgical, nonors,

and othar technolosical laboratoriss.

The latter, working close to the territory in which the geo-
logical prospecting is being done, can maintain direet contact with
tha geolorical prospectors and be active participants in the proa-
pecting for the neros’t. Their worr, just as the work in sampling
specimens, must be included in the project and estimate o’ the

prospecting operations.

Unfortunately, the vetwork o’ technols -ical laporsSori-~s
‘n the s:stem of the geolozical ssrvice is still insseguately

dsweloped, poorly equipped, and not yet stronz in reapect to nethod.

Mani fold de .elopment of the technological laiorat.ries of the
Serritorial geological administrations isone of the best means for
the rarid solution o7 the multiform problems of the technolu:-iecal

investigation of mineral resources s.bject to prospecting operat ons.
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